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1. INTRODUCTION {#dom13082-sec-0005}
===============

The prevalence of type 2 diabetes (T2D) and prediabetes increased significantly from the 1980s to the 2000s in the Japanese population, with increasing obesity and declining physical activity.[1](#dom13082-bib-0001){ref-type="ref"}

Achieving glycated haemoglobin (HbA1c) targets is a challenge for many patients with T2D.[2](#dom13082-bib-0002){ref-type="ref"} Avoidance of weight gain and hypoglycaemia are important considerations in selecting appropriate treatment and individualizing treatment goals.[3](#dom13082-bib-0003){ref-type="ref"}, [4](#dom13082-bib-0004){ref-type="ref"} Unlike most other T2D therapies, glucagon‐like peptide‐1 (GLP‐1) receptor agonists (RAs) can achieve glycaemic control and reduce body weight, with a low risk of hypoglycaemia.[5](#dom13082-bib-0005){ref-type="ref"}

Semaglutide is a GLP‐1 analogue in development for the treatment of T2D, with a 94% homology to native GLP‐1.[6](#dom13082-bib-0006){ref-type="ref"} A half‐life of \~1 week makes it appropriate for once‐weekly administration.[6](#dom13082-bib-0006){ref-type="ref"}, [7](#dom13082-bib-0007){ref-type="ref"}

Sitagliptin, a once‐daily dipeptidyl peptidase‐4 (DPP‐4) inhibitor, is a widely used oral antidiabetic drug (OAD), and the most commonly used DPP‐4 inhibitor in Japan.[8](#dom13082-bib-0008){ref-type="ref"} DPP‐4 inhibitors achieve glycaemic control by inhibiting DPP‐4‐dependent inactivation of both GLP‐1 and gastric inhibitory polypeptide (GIP), thereby enhancing GLP‐1 and GIP receptor signalling, and thus are distinct from GLP‐1 RAs, which stably activate GLP‐1 receptor signalling.[9](#dom13082-bib-0009){ref-type="ref"}

Semaglutide has been evaluated in the "Semaglutide Unabated Sustainability in Treatment of Type 2 Diabetes" (SUSTAIN) programme, consisting of six phase III global clinical trials that evaluated the efficacy and safety (including cardiovascular outcomes) of semaglutide vs a range of comparators, including sitagliptin.[10](#dom13082-bib-0010){ref-type="ref"}, [11](#dom13082-bib-0011){ref-type="ref"}, [12](#dom13082-bib-0012){ref-type="ref"}, [13](#dom13082-bib-0013){ref-type="ref"}, [14](#dom13082-bib-0014){ref-type="ref"}, [15](#dom13082-bib-0015){ref-type="ref"} Two additional phase III clinical trials in the SUSTAIN programme investigated the effect of semaglutide in Japanese populations.[16](#dom13082-bib-0016){ref-type="ref"}, [17](#dom13082-bib-0017){ref-type="ref"}

In the present trial we evaluated the safety and efficacy of 30 weeks of treatment with once‐weekly semaglutide (0.5 and 1.0 mg) vs once‐daily sitagliptin (100 mg), both as monotherapy, in Japanese adults with T2D who were previously stable on diet/exercise or OAD monotherapy.[17](#dom13082-bib-0017){ref-type="ref"}

2. MATERIALS AND METHODS {#dom13082-sec-0006}
========================

2.1. Trial design {#dom13082-sec-0007}
-----------------

This was a phase III randomized (1:1:1), open‐label, parallel‐group, active‐controlled, single‐country (Japan), multicentre trial (NCT02254291; Figure [S1](#dom13082-supitem-0001){ref-type="supplementary-material"}). This trial was conducted to meet the "Guideline for Clinical Evaluation of Oral Hypoglycaemic Agents" issued by the Japanese Ministry of Health, Labour and Welfare,[18](#dom13082-bib-0018){ref-type="ref"} which advises that new drugs are assessed as monotherapy to investigate their isolated effects. A specific comparator is not stipulated in the guideline; however, sitagliptin was chosen as an active comparator because it is widely available in Japan,[8](#dom13082-bib-0008){ref-type="ref"} and has a well‐known efficacy and safety profile. The trial was conducted in compliance with the International Conference on Harmonisation Good Clinical Practice guidelines[19](#dom13082-bib-0019){ref-type="ref"} and the Declaration of Helsinki.[20](#dom13082-bib-0020){ref-type="ref"} Written informed consent was obtained from all participants.

2.2. Trial population {#dom13082-sec-0008}
---------------------

Japanese men and women were eligible for inclusion if they were aged ≥20 years, diagnosed with T2D, and treated with either diet and exercise therapy in addition to OAD monotherapy if their HbA1c levels were 6.5% to 9.5% (48--80 mmol/mol; hereafter called OAD monotherapy), or treated with diet and exercise therapy only if their HbA1c levels were 7.0% to 10.5% (53--91 mmol/mol) for at least 30 days before screening.

Key exclusion criteria were: treatment with glucose‐lowering agents (except for pre‐trial OAD in participants treated with OAD monotherapy) in the 60 days before screening (except for short‐term use of insulin in connection with intercurrent illness of ≤7 days); history of chronic or idiopathic acute pancreatitis; screening calcitonin value ≥50 ng/L; personal or family history of medullary thyroid carcinoma or multiple endocrine neoplasia syndrome type 2; impaired renal function (estimated glomerular filtration rate \< 60 mL/min/1.73 m^2^ per modification of diet in renal disease formula \[4‐variable version\]); acute coronary or cerebrovascular event within 90 days before randomization; or heart failure, New York Heart Association class IV. Full inclusion and exclusion criteria are listed in Table [S1](#dom13082-supitem-0001){ref-type="supplementary-material"}.

2.3. Randomization and masking {#dom13082-sec-0009}
------------------------------

Participants were randomly assigned using an interactive voice/web response system in a 1:1:1 ratio to receive once‐weekly subcutaneous (s.c.) semaglutide (0.5 or 1.0 mg) or once‐daily oral sitagliptin 100 mg. Randomization was stratified according to pre‐trial treatment at screening (diet and exercise therapy or OAD monotherapy).

2.4. Drug administration {#dom13082-sec-0010}
------------------------

After an 8‐week washout (OAD monotherapy group) or 2‐week screening period (diet and exercise only group), participants received s.c. semaglutide 0.5 or 1.0 mg once weekly or sitagliptin 100 mg once daily for 30 weeks, followed by a 5‐week follow‐up period (Figure [S1](#dom13082-supitem-0001){ref-type="supplementary-material"}). Participants in the semaglutide arms followed a fixed dose‐escalation regimen of semaglutide 0.5 mg (maintenance dose reached after 4 weeks of 0.25 mg semaglutide once weekly) or semaglutide 1.0 mg (maintenance dose reached after 4 weeks of 0.25 mg semaglutide, followed by 4 weeks of 0.5 mg semaglutide).

In case of a safety concern or unacceptable intolerability, the trial product could be discontinued at the investigator's discretion and was not to be reinitiated. Participants discontinuing trial product prematurely were asked to continue with the scheduled site contact (if necessary, in order to retain the participant in the trial, site visits were replaced by phone contacts after discontinuation) and, as a minimum, were asked to attend the visits for end of treatment and follow‐up at the time of the scheduled completion of the trial.

2.5. Trial endpoints and assessments {#dom13082-sec-0011}
------------------------------------

The primary endpoint was the number of treatment‐emergent adverse events (TEAEs) during 30 weeks of treatment.

Supportive secondary efficacy endpoints included change from baseline to week 30 in: HbA1c; fasting plasma glucose (FPG); self‐measured plasma glucose (SMPG \[measurements performed with capillary blood were automatically calibrated to plasma‐equivalent glucose values, shown on the display of the blood glucose (BG) meter and documented by the trial participant\]; mean 7‐point profile and mean postprandial increment, over all meals); body weight; body mass index (BMI) and waist circumference; fasting blood lipid levels (free fatty acids \[FFAs\], total cholesterol, HDL cholesterol, LDL cholesterol, VLDL cholesterol and triglycerides); and systolic and diastolic blood pressure (BP). Other efficacy endpoints included the proportion of participants reaching HbA1c targets of ≤6.5% (American Association of Clinical Endocrinologists \[AACE\]),[21](#dom13082-bib-0021){ref-type="ref"} \<7.0% (American Diabetes Association \[ADA\] and Japan Diabetes Society \[JDS\])[22](#dom13082-bib-0022){ref-type="ref"}, [23](#dom13082-bib-0023){ref-type="ref"} and \<7.0% without severe or BG‐confirmed symptomatic hypoglycaemia (defined as an episode that was severe according to ADA classification[22](#dom13082-bib-0022){ref-type="ref"} or BG‐confirmed by plasma glucose \<3.1 mmol/L, with symptoms consistent with hypoglycaemia) and no weight gain, and proportion of participants achieving weight loss of ≥5% or ≥10% at week 30.

Supportive secondary safety endpoints included: the number of treatment‐emergent severe or BG‐confirmed symptomatic hypoglycaemic episodes during 30 weeks of treatment; change from baseline to week 30 in laboratory and physical examination variables; and occurrence of anti‐semaglutide antibodies. An external Event Adjudication Committee (EAC) validated selected adverse events (AEs), according to predefined diagnostic criteria, in an independent, blinded manner (Table [S2](#dom13082-supitem-0001){ref-type="supplementary-material"}). Events were adjudicated according to Food and Drug Administration guidance and requirements.

2.6. Statistical analysis {#dom13082-sec-0012}
-------------------------

Trial sample size was determined based on the "Guideline for Clinical Evaluation of Oral Hypoglycaemic Agents."[18](#dom13082-bib-0018){ref-type="ref"} With the planned number of randomized participants of 306, a total of 81 participants randomized to each group were expected to complete treatment, assuming a treatment discontinuation rate of 20%. Together with the other trials in the SUSTAIN programme, ≥300 Japanese participants were expected to complete ≥6 months of treatment with semaglutide monotherapy.

Randomized participants receiving at least 1 dose of trial product comprised the full analysis set and the safety analysis set.

A TEAE was defined as an event with onset from first exposure to the follow‐up visit scheduled 5 weeks (+1 week visit window) after the last trial product dose.

Main efficacy evaluations were based on assessments collected in the period where participants were treated with trial product, without rescue medication ("on‐treatment without rescue medication" period). Supportive analyses of efficacy and safety were based on assessments collected in the period where participants, after randomization, were considered trial participants and where data were to be collected systematically ("in‐trial" period). Continuous efficacy endpoints assessed over time were analysed using a mixed model for repeated measurements (MMRM) with treatment and pre‐trial treatment at screening as fixed factors and baseline value as a covariate, all nested within visits. With the exception of HbA1c, body weight, FPG, SMPG, BMI, waist circumference and BP, values were log‐transformed before analysis. Efficacy continuous endpoints assessed at baseline and week 30 were analysed using an analysis of covariance (ANCOVA) model. For the HbA1c target endpoints (\<7% and ≤6.5%) and weight loss response endpoints (≥5% and ≥10%), missing data at week 30 were imputed from the MMRM, used for the corresponding continuous endpoint, and subsequently classified. Treatment comparison was based on a logistic regression model including the same fixed factors and associated baseline value(s) as covariate, except for the weight‐loss response of ≥10%, which was compared using a Fisher's exact test, as no participants achieved this response in the sitagliptin group.

The sensitivity of the main results of HbA1c and body weight was assessed using complete case analyses (MMRM‐based), ANCOVA using the last observation carried forward (LOCF) imputation, and comparator‐based multiple imputation.

Data collected throughout the trial, regardless of whether participants discontinued treatment prematurely or initiated rescue medication, were also analysed ("in‐trial" analysis; MMRM based); thus, the amount of missing data was expected to be small.

3. RESULTS {#dom13082-sec-0013}
==========

3.1. Participant disposition and baseline characteristics {#dom13082-sec-0014}
---------------------------------------------------------

In total, 308 adults with T2D were randomized to receive 1 of the 2 semaglutide maintenance doses or sitagliptin, all of whom were exposed to trial product (Figure [1](#dom13082-fig-0001){ref-type="fig"}). A higher proportion of participants discontinued treatment prematurely in the semaglutide 1.0 mg group (14.7%) compared with the semaglutide 0.5 mg and sitagliptin groups (each 2.9%). All semaglutide 0.5 mg‐treated participants completed the trial, whereas 3 participants in the semaglutide 1.0 mg group and 2 in the sitagliptin group withdrew prematurely. Rescue medication was provided to 1 participant in the semaglutide 0.5 mg group and 5 participants in the sitagliptin group.

![Flow of participants through the trial. Numbers in brackets within treatment discontinuation category denote subjects who also withdrew from trial, as those who discontinued treatment had the option to continue follow‐up. Trial completers were participants who were exposed, did not withdraw from trial and who attended a follow‐up](DOM-20-378-g001){#dom13082-fig-0001}

Baseline characteristics were generally well balanced between the three groups (Table [1](#dom13082-tbl-0001){ref-type="table-wrap"}). The majority (76.3%) of participants were men, mean HbA1c was 8.1%, mean diabetes duration was 8.0 years, and the proportion of participants randomized while on pre‐trial OAD treatment was 29.9%. Mean body weight was 69.3 kg, although participants in the semaglutide 1.0 mg group were 3.0 kg heavier than in the semaglutide 0.5 mg group (70.8 vs 67.8 kg).

###### 

Baseline characteristics of trial populations

                                                                   Semaglutide 0.5 mg   Semaglutide 1.0 mg   Sitagliptin 100 mg   Total                                  
  ---------------------------------------------------------------- -------------------- -------------------- -------------------- ------- ----------- ------ ----------- ------
  Age, years                                                       58.8                 10.4                 58.1                 11.6    57.9        10.1   58.3        10.7
  Male/female, %                                                   76.7/23.3            ‐                    73.5/26.5            ‐       78.6/21.4   ‐      76.3/23.7   ‐
  HbA1c, %                                                         8.2                  1.0                  8.0                  0.9     8.2         0.9    8.1         0.9
  FPG, mmol/L                                                      9.2                  2.1                  9.2                  1.8     9.5         2.0    9.3         2.0
  Diabetes duration, years                                         8.0                  5.2                  7.8                  6.9     8.1         6.7    8.0         6.3
  Body weight, kg                                                  67.8                 11.7                 70.8                 16.4    69.4        12.9   69.3        13.8
  BMI, kg/m^2^                                                     25.1                 3.8                  26.1                 5.2     25.1        3.6    25.4        4.3
  Previously treated with:                                                                                                                                               
  Diet and exercise therapy, %                                     69.9                 ‐                    70.6                 ‐       69.9        ‐      70.1        ‐
  OAD therapy, %                                                   30.1                 ‐                    29.4                 ‐       30.1        ‐      29.9        ‐
  Biguanides                                                       11.7                 ‐                    12.7                 ‐       11.7        ‐      12.0        ‐
  SU                                                               4.9                  ‐                    2.0                  ‐       4.9         ‐      3.9         ‐
  α‐GI                                                             1.9                  ‐                    2.9                  ‐       1.9         ‐      2.3         ‐
  TZDs                                                             1.9                  ‐                    2.0                  ‐       2.9         ‐      2.3         ‐
  DPP‐4 inhibitors                                                 7.8                  ‐                    6.9                  ‐       5.8         ‐      6.8         ‐
  Other BG‐lowering drugs[a](#dom13082-note-0003){ref-type="fn"}   1.9                  ‐                    2.9                  ‐       2.9         ‐      2.6         ‐

Abbreviations: α‐GI, α‐glucosidase inhibitor; BG, blood glucose; BMI, body mass index; DPP‐4, dipeptidyl peptidase‐4; eGFR, estimated glomerular filtration rate; FPG, fasting plasma glucose; OAD, oral antidiabetic drug; s.d., standard deviation; SU, sulphonylurea; TZD, thiazolidinedione.

Excluding insulin. Summary is based on the full analysis set.

3.2. Primary endpoint {#dom13082-sec-0015}
---------------------

Overall, the proportion of participants reporting TEAEs during the trial (primary endpoint) was higher with semaglutide (0.5 mg: 74.8%; 1.0 mg: 71.6%) than with sitagliptin (66.0%) (Table [2](#dom13082-tbl-0002){ref-type="table-wrap"}). AEs were mainly mild or moderate in severity (Table [2](#dom13082-tbl-0002){ref-type="table-wrap"}). The proportion of participants discontinuing treatment because of AEs was relatively low for semaglutide 0.5 mg and sitagliptin (2.9% and 1.9%, respectively), but higher for semaglutide 1.0 mg (10.8%) (Figure [S2](#dom13082-supitem-0001){ref-type="supplementary-material"}). Serious AEs (SAEs) were reported by 5.8%, 2.0% and 1.9% of participants treated with semaglutide 0.5 mg, 1.0 mg and sitagliptin, respectively. Events were distributed among multiple system organ classes, with no clustering (Table [S3](#dom13082-supitem-0001){ref-type="supplementary-material"}). No deaths were reported in the trial (Table [2](#dom13082-tbl-0002){ref-type="table-wrap"}).

###### 

Treatment‐emergent adverse events overview

                                                   Semaglutide 0.5 mg   Semaglutide 1.0 mg   Sitagliptin 100 mg                                                             
  ------------------------------------------------ -------------------- -------------------- -------------------- ------- ----- -------- ----- ------- ----- -------- ----- -------
  Number of participants                           103                                                                    102                          103                  
  AEs: total                                       77                   (74.8)               228                  331.8   73    (71.6)   197   312.6   68    (66.0)   186   267.4
  Fatal                                            0                    ‐                    ‐                    ‐       0     ‐        ‐     ‐       0     ‐        ‐     ‐
  Serious                                          6                    (5.8)                7                    10.2    2     (2.0)    2     3.2     2     (1.9)    3     4.3
  Severity of AEs                                                                                                                                                           
  Severe                                           2                    (1.9)                2                    2.9     1     (1.0)    1     1.6     2     (1.9)    5     7.2
  Moderate                                         13                   (12.6)               23                   33.5    9     (8.8)    12    19.0    10    (9.7)    10    14.4
  Mild                                             73                   (70.9)               203                  295.4   68    (66.7)   184   292.0   67    (65.0)   171   245.8
  Leading to premature treatment discontinuation   3                    (2.9)                5                    7.3     11    (10.8)   15    23.8    2     (1.9)    4     5.8

Abbreviations: E, number of events; N, number of participants experiencing at least one event; R, event rate per 100 years of exposure.

TEAEs include events with onset from first exposure to the follow‐up visit scheduled 5 weeks (+1 week visit window) after the last trial product dose.

The most frequently reported AEs were gastrointestinal (GI) events; namely constipation (14.6% and 11.8% for semaglutide 0.5 and 1.0 mg, respectively, vs 3.9% with sitagliptin), nausea (10.7% and 12.7%, vs none with sitagliptin) and diarrhoea (6.8% and 8.8%, vs 1.9% with sitagliptin; Table [S4](#dom13082-supitem-0001){ref-type="supplementary-material"}). GI events diminished over time (Figure [S3](#dom13082-supitem-0001){ref-type="supplementary-material"}).

3.3. Secondary efficacy endpoints {#dom13082-sec-0016}
---------------------------------

### 3.3.1. Glycaemic control {#dom13082-sec-0017}

At week 30, mean HbA1c (baseline 8.1%) decreased by 1.9% and 2.2% with semaglutide 0.5 and 1.0 mg, respectively, vs 0.7% with sitagliptin (estimated treatment difference \[ETD\] vs sitagliptin −1.13%, 95% confidence interval \[CI\] −1.32; −0.94 and −1.44%, 95% CI −1.63; −1.24; both *P* \< .0001 \[Figure [2](#dom13082-fig-0002){ref-type="fig"}A,B and Table [3](#dom13082-tbl-0003){ref-type="table-wrap"}\]). Statistical sensitivity analyses for change in HbA1c at week 30 supported the main analysis result (Figure [S4A](#dom13082-supitem-0001){ref-type="supplementary-material"}). The cumulative distribution of changes in HbA1c from baseline to week 30 indicated that greater proportions of participants treated with semaglutide 0.5 and 1.0 mg achieved improvements in glycaemic control compared with sitagliptin‐treated participants; nearly all participants treated with semaglutide attained improvements in glycaemic control (Figure [S5A](#dom13082-supitem-0001){ref-type="supplementary-material"}).

![Efficacy variables. Semaglutide 0.5 mg once weekly and 1.0 mg once weekly, compared with sitagliptin 100 mg once daily: mean HbA1c over time (A); change in mean HbA1c after 30 weeks (B); proportion of participants achieving HbA1c \< 7.0% at 30 weeks (C); proportion of participants achieving HbA1c ≤ 6.5% at 30 weeks (D); proportion of participants achieving HbA1c \< 7.0% with no severe or BG‐confirmed symptomatic hypoglycaemia and no weight gain at week 30 (E); mean body weight over time (F); change in mean body weight after 30 weeks (G); proportion of participants achieving ≥5% (H) or ≥10% (I) weight loss after 30 weeks. \*Indicates significance (*P* \< .0001); †indicates significance (*P* \< .05). Values in A, B, F and G are estimated mean (± standard errors) from a MMRM using "on‐treatment without rescue medication" data from subjects in the full analysis set. Dotted line in A and F is the overall mean value at baseline. Values in C, D, H and I are proportions using "on‐treatment without rescue medication" data from subjects in the full analysis set. Missing data are imputed from a MMRM and subsequently classified.Abbreviations: BG, confirmed; BG \<3.1 mmol/L; MMRM, mixed model for repeated measurements; OR, odds ratio.](DOM-20-378-g002){#dom13082-fig-0002}

###### 

Key outcomes by treatment group at week 30

                                             Semaglutide 0.5 mg   Semaglutide 1.0 mg     Sitagliptin 100 mg                                                 
  -------------------------- --------------- -------------------- ---------------------- -------------------- ------------ ---------------------- --------- ------------
  HbA1c (%)                  8.1 (±0.9)      −1.9 (0.1)           −1.13 (−1.32; −0.94)   \<.0001              −2.2 (0.1)   −1.44 (−1.63; −1.24)   \<.0001   −0.7 (0.1)
  Body weight (kg)           69.3 (±13.8)    −2.2 (0.3)           −2.22 (−3.02; −1.42)   \<.0001              −3.9 (0.3)   −3.88 (−4.70; −3.07)   \<.0001   0.0 (0.3)
  BMI (kg/m^2^)              25.4 (±4.3)     −0.8 (0.1)           −0.84 (−1.13; −0.54)   \<.0001              −1.4 (0.1)   −1.44 (−1.74; −1.14)   \<.0001   0.0 (0.1)
  Waist circumference (cm)   89.7 (±10.8)    −2.4 (0.4)           −2.38 (−3.40; −1.37)   \<.0001              −3.8 (0.4)   −3.78 (−4.82; −2.74)   \<.0001   −0.1 (0.4)
  BP (mmHg)                                                                                                                                                 
  Systolic                   129.1 (±14.8)   −5.3 (1.1)           −2.54 (−5.64; 0.55)    .1067                −8.8 (1.2)   −6.01 (−9.16; −2.85)   .0002     −2.8 (1.1)
  Diastolic                  77.6 (±10.3)    −1.5 (0.7)           0.12 (−1.97; 2.21)     .9072                −3.6 (0.8)   −1.99 (−4.13; 0.16)    .0690     −1.6 (0.8)
  Pulse rate, bpm            71.9 (±10.8)    4.5 (0.8)            3.41 (1.22; 5.59)      .0024                6.1 (0.8)    4.94 (2.69; 7.19)      \<.0001   1.1 (0.8)

                                                                                                                  Semaglutide 0.5 mg                                          Semaglutide 1.0 mg                                          Sitagliptin 100 mg
  ---------------------------------------------------------------------------------------------------------- ---- -------------------------------------------- --------- ---- -------------------------------------------- --------- ---- --------------------------------------------
  HbA1c targets                                                                                                                                                                                                                           
  \<7.0%                                                                                                     87   \(84\)                                       \<.0001   97   \(95\)                                       \<.0001   36   ([35](#dom13082-bib-0035){ref-type="ref"})
  ≤6.5%                                                                                                      73   \(71\)                                       \<.0001   89   \(87\)                                       \<.0001   16   ([16](#dom13082-bib-0016){ref-type="ref"})
  HbA1c target \<7% with no severe or BG‐confirmed symptomatic hypoglycaemia and no weight gain at week 30   74   \(72\)                                       \<.0001   86   \(84\)                                       \<.0001   19   ([18](#dom13082-bib-0018){ref-type="ref"})
  Body weight reduction                                                                                                                                                                                                                   
  ≥5%                                                                                                        30   ([29](#dom13082-bib-0029){ref-type="ref"})   .0002     58   \(57\)                                       \<.0001   7    ([7](#dom13082-bib-0007){ref-type="ref"})
  ≥10%                                                                                                       7    ([7](#dom13082-bib-0007){ref-type="ref"})    .0141     19   ([19](#dom13082-bib-0019){ref-type="ref"})   \<.0001   0    \(0\)

Abbreviations: BG, blood glucose; BMI, body mass index; BP, blood pressure; bpm, beats per minute; CI, confidence interval; ETD, estimated treatment difference; MMRM, mixed model for repeated measurements; s.d., standard deviation; s.e., standard error.

Baseline is observed mean for the entire trial population. *P* values are 2‐sided testing the null hypothesis of no treatment difference. Changes from baseline (s.e.) and ETD are estimated values from MMRM. "On‐treatment without rescue medication" data from participants in the full analysis set, with the exception of pulse rate values, which are observed means using "on‐treatment" data from subjects in the safety analysis set. For treatment target endpoints, missing data are imputed from the MMRM and subsequently classified.

At week 30, the ADA‐ and JDS‐defined target (HbA1c \<7.0%) was achieved by 84% and 95% of 0.5 and 1.0 mg semaglutide‐treated participants, respectively, vs 35% in the sitagliptin group (both *P* \< .0001). At week 30, the AACE target (HbA1c ≤6.5%) was achieved by 71% and 87% of 0.5 and 1.0 mg semaglutide‐treated participants, respectively, vs 16% in the sitagliptin group (both *P* \< .0001; Figure [2](#dom13082-fig-0002){ref-type="fig"}C,D and Table [3](#dom13082-tbl-0003){ref-type="table-wrap"}). Similarly, the proportion of participants achieving HbA1c \<7.0% with no severe or BG‐confirmed symptomatic hypoglycaemia and no weight gain at week 30 was greater with semaglutide than with sitagliptin (72% and 84% vs 18%, respectively; *P* \< .0001 for both; Figure [2](#dom13082-fig-0002){ref-type="fig"}E and Table [3](#dom13082-tbl-0003){ref-type="table-wrap"}).

Reductions in mean FPG were significantly greater with semaglutide than with sitagliptin: 2.8 and 3.3 mmol/L with semaglutide 0.5 and 1.0 mg, respectively, vs 1.3 mmol/L with sitagliptin (ETD −1.47 mmol/L \[95% CI −1.78; −1.16\] and −1.99 mmol/L \[95% CI −2.30; −1.67\], respectively; both *P* \< .0001).

Mean 7‐point SMPG values significantly decreased with both semaglutide doses vs sitagliptin (ETD −1.66 mmol/L \[95% CI −2.09; −1.23\] and −2.24 mmol/L \[95% CI −2.68; −1.80\], respectively; both *P* \< .0001). Similarly, there was a significant reduction in the SMPG postprandial increment with semaglutide vs sitagliptin (ETD −0.78 mmol/L \[95% CI −1.27; −0.29\] and −1.44 mmol/L \[95% CI −1.95; −0.94\], respectively; *P* = .0020 and *P* \< .0001).

### 3.3.2. Body weight {#dom13082-sec-0018}

At week 30, body weight (baseline 69.3 kg) was reduced by 2.2 and 3.9 kg with semaglutide 0.5 and 1.0 mg, respectively, vs no reduction with sitagliptin (ETD −2.22 kg, 95% CI −3.02; −1.42, and −3.88 kg, 95% CI −4.70; −3.07; both *P* \< .0001 \[Figure [2](#dom13082-fig-0002){ref-type="fig"}F and G and Table [3](#dom13082-tbl-0003){ref-type="table-wrap"}\]). Sensitivity analyses for change in body weight at week 30 supported the main analysis result (Figure [S4B](#dom13082-supitem-0001){ref-type="supplementary-material"}). The cumulative distribution of changes in body weight from baseline to week 30 indicated that greater proportions of participants treated with semaglutide 0.5 and 1.0 mg achieved reductions in weight compared with sitagliptin‐treated participants; most semaglutide‐treated participants achieved weight loss (Figure [S5B](#dom13082-supitem-0001){ref-type="supplementary-material"}).

A weight loss of ≥5% was achieved by 29% and 57% of 0.5 and 1.0 mg semaglutide‐treated participants, respectively, vs 7% in the sitagliptin group (*P* \< .0002 and *P* \< .0001, respectively). A weight loss of ≥10% was achieved by 7% and 19% of 0.5 and 1.0 mg semaglutide‐treated participants, respectively, vs 0% in the sitagliptin group (*P* .0141 and *P* \< .0001, respectively) (Figure [2](#dom13082-fig-0002){ref-type="fig"}H and I, and Table [3](#dom13082-tbl-0003){ref-type="table-wrap"}).

### 3.3.3. Other efficacy endpoints {#dom13082-sec-0019}

Treatment with semaglutide 0.5 and 1.0 mg reduced BMI and waist circumference, compared with sitagliptin (*P* \< .0001 for both). In addition, decreases in BP were generally greater with semaglutide 1.0 mg than with sitagliptin. The difference in systolic BP with semaglutide 1.0 mg, vs sitagliptin, was significant (ETD −6.01 mmHg, 95% CI −9.16; −2.85; *P* = .0002); there was no significant difference in diastolic BP (Table [3](#dom13082-tbl-0003){ref-type="table-wrap"}).

Total cholesterol and LDL cholesterol were significantly reduced with both semaglutide doses, whereas VLDL cholesterol and triglycerides were significantly reduced with semaglutide 1.0 mg vs sitagliptin. There was no significant difference in change in HDL cholesterol or FFA levels between semaglutide and sitagliptin (Figure [S6](#dom13082-supitem-0001){ref-type="supplementary-material"}).

3.4. Supportive secondary safety endpoints {#dom13082-sec-0020}
------------------------------------------

No severe episodes of hypoglycaemia were reported in any treatment group. One hypoglycaemic episode, classified as "severe or BG‐confirmed symptomatic," was reported in the semaglutide 1.0 mg group (Table [S5](#dom13082-supitem-0001){ref-type="supplementary-material"}). This event was symptomatic and plasma glucose level was 2.6 mmol/L.

No EAC‐confirmed pancreatitis events were reported. Mean levels of pancreatic enzymes (lipase and amylase) increased for both semaglutide doses vs sitagliptin. One participant treated with semaglutide 1.0 mg experienced cholelithiasis (Table [S5](#dom13082-supitem-0001){ref-type="supplementary-material"}), which did not lead to premature treatment discontinuation. There were 2 EAC‐confirmed cardiovascular events in the semaglutide 0.5 mg group (Table [S5](#dom13082-supitem-0001){ref-type="supplementary-material"}; 1 event of silent myocardial infarction; 1 of percutaneous revascularization).

Pulse (baseline 71.9 bpm) increased in all 3 groups (ETD 3.41 bpm \[95% CI 1.22; 5.59\] and 4.94 bpm \[95% CI 2.69; 7.19\] for semaglutide 0.5 and 1.0 mg vs sitagliptin, respectively; *P* = .0024 and *P* \< .0001 \[Table [3](#dom13082-tbl-0003){ref-type="table-wrap"}\]).

Overall, 2 EAC‐confirmed malignant neoplasms were reported; 1 with semaglutide 1.0 mg (malignant low‐grade bladder cancer tumour) and 1 with sitagliptin (malignant pancreatic carcinoma stage IV). The participant in the semaglutide 1.0 mg arm completed treatment; the sitagliptin‐treated participant discontinued treatment. No malignant neoplasms were reported with semaglutide 0.5 mg (Table [S5](#dom13082-supitem-0001){ref-type="supplementary-material"}). No EAC‐confirmed thyroid neoplasms or medullary thyroid carcinomas were reported. Calcitonin levels were similar between groups with no apparent change during the trial.

Nervous system disorders were reported by 12 participants (11.7%) in the semaglutide 0.5 mg group, none in the semaglutide 1.0 mg group and 5 (4.9%) in the sitagliptin group (Table [S5](#dom13082-supitem-0001){ref-type="supplementary-material"}), and were composed of single unrelated AEs.

One semaglutide 1.0 mg‐treated participant developed anti‐semaglutide antibodies; however, there was no cross‐reaction with endogenous GLP‐1. At follow‐up, the participant tested antibody‐negative and therefore no in vitro neutralizing effect was assessed.

There were 4 reported events of diabetic retinopathy in the semaglutide 0.5 mg group, 2 events in the semaglutide 1.0 mg group, and 4 events in the sitagliptin group.

There were no clinically relevant changes in other safety laboratory assessments, physical examinations or electrocardiograms.

4. DISCUSSION {#dom13082-sec-0021}
=============

The results of the present trial showed that, in Japanese participants with T2D, more participants receiving semaglutide reported TEAEs than with sitagliptin. This was driven mainly by GI AEs, a well‐known side effect of GLP‐1 RAs. The discontinuation rate was low and similar between semaglutide 0.5 mg and sitagliptin, but was higher with semaglutide 1.0 mg, owing to a larger proportion of participants experiencing GI AEs. The slightly higher rate of constipation vs nausea and diarrhoea than reported in global trials may have been influenced by other factors, such as differences in diet, cultural differences in how constipation is defined or reported, or AE‐reporting bias among participants. The frequency of GI AEs diminished over time, as observed with other GLP‐1 RAs and other studies with semaglutide.[10](#dom13082-bib-0010){ref-type="ref"}, [11](#dom13082-bib-0011){ref-type="ref"}, [12](#dom13082-bib-0012){ref-type="ref"}, [13](#dom13082-bib-0013){ref-type="ref"}, [14](#dom13082-bib-0014){ref-type="ref"}, [15](#dom13082-bib-0015){ref-type="ref"}, [24](#dom13082-bib-0024){ref-type="ref"}, [25](#dom13082-bib-0025){ref-type="ref"} Dose escalation of GLP‐1 RAs has also previously been shown to partially ameliorate GI AEs, as reflected in the design of this trial.[26](#dom13082-bib-0026){ref-type="ref"}

In general, the AE profile of semaglutide was similar to that of other GLP‐1 RAs[5](#dom13082-bib-0005){ref-type="ref"}; for example, in addition to GI AEs, a commonly reported TEAE was increased levels of pancreatic enzymes for both semaglutide doses vs sitagliptin (although no pancreatitis events were reported). Pancreatitis cases have previously been reported in exenatide‐treated patients and in other clinical development programmes for GLP‐1 RAs and other incretin‐based drugs,[27](#dom13082-bib-0027){ref-type="ref"}, [28](#dom13082-bib-0028){ref-type="ref"} although retrospective analyses suggest there is no increased risk of acute cases.[29](#dom13082-bib-0029){ref-type="ref"}, [30](#dom13082-bib-0030){ref-type="ref"}, [31](#dom13082-bib-0031){ref-type="ref"}, [32](#dom13082-bib-0032){ref-type="ref"} In addition, reduced appetite was frequently reported in semaglutide‐treated participants. This is a class effect, as GLP‐1 receptors are expressed in the hypothalamus, the region of the brain that regulates satiety and appetite. Effectively, this is thought to be the mechanism that enables GLP‐1 RAs to lower energy intake, thereby reducing body weight,[33](#dom13082-bib-0033){ref-type="ref"}, [34](#dom13082-bib-0034){ref-type="ref"} although to a varying degree. The increase in pulse rate reported with semaglutide treatment has also been previously reported in, for example, liraglutide‐ and exenatide‐treated participants,[24](#dom13082-bib-0024){ref-type="ref"}, [35](#dom13082-bib-0035){ref-type="ref"} although the potential mechanisms behind this haemodynamic effect are unclear.[36](#dom13082-bib-0036){ref-type="ref"}

Compared with sitagliptin 100 mg monotherapy, both semaglutide 0.5 and 1.0 mg monotherapy significantly improved glycaemic control (change in HbA1c: −1.9%, −2.2% vs −0.7%, respectively) and reduced body weight (−2.2 kg, −3.9 kg vs 0.0 kg, respectively). These improvements were sustained over 30 weeks of treatment, and were supported by the sensitivity analyses. Furthermore, significantly greater proportions of participants receiving semaglutide achieved the ADA and JDS target of HbA1c \<7.0% vs sitagliptin (84% and 95% of 0.5 and 1.0 mg semaglutide‐treated participants, respectively, vs 35% in the sitagliptin group). Importantly, a higher proportion of participants treated with semaglutide than with sitagliptin achieved this target with no severe or BG‐confirmed symptomatic hypoglycaemia and no weight gain at week 30 (72% and 84% vs 18%, respectively). Semaglutide's efficacy relating to body weight was also evident compared with sitagliptin, with greater proportions of participants achieving body weight loss of ≥5% (29% and 57% vs 7%, respectively) and ≥10% (7% and 19% vs 0%, respectively).

These findings are consistent with the global SUSTAIN trials, in which semaglutide was associated with clinically meaningful and superior reductions in HbA1c and body weight vs placebo (SUSTAIN 1 and SUSTAIN 5 \[add‐on to insulin\]),[10](#dom13082-bib-0010){ref-type="ref"}, [14](#dom13082-bib-0014){ref-type="ref"} sitagliptin (SUSTAIN 2)[11](#dom13082-bib-0011){ref-type="ref"} -- all multinational trials that included Japan, exenatide ER (SUSTAIN 3),[12](#dom13082-bib-0012){ref-type="ref"} and insulin glargine (SUSTAIN 4).[13](#dom13082-bib-0013){ref-type="ref"} The findings also align with trials of liraglutide in participants with T2D, where significant reductions in HbA1c and body weight were observed, either compared with placebo or a thiazolidinedione, all when added to a sulphonylurea[24](#dom13082-bib-0024){ref-type="ref"} ; or compared with placebo or a sulphonylurea, all on a background of metformin.[25](#dom13082-bib-0025){ref-type="ref"} In addition, similar results have been observed with other GLP‐1 RAs, such as albiglutide[37](#dom13082-bib-0037){ref-type="ref"} and dulaglutide,[38](#dom13082-bib-0038){ref-type="ref"} either compared with placebo or active comparators such as sitagliptin or insulin glargine, as monotherapy or add‐on therapy to other antidiabetic agents.

In the present trial, semaglutide also resulted in marked improvements in cardiometabolic risk compared with sitagliptin, and included reductions in BMI, waist circumference and BP, and improvements in most lipid level profiles. In SUSTAIN 6, semaglutide was associated with a significant 26% reduction in cardiovascular risk (primary composite outcome of death from cardiovascular causes, non‐fatal myocardial infarction or non‐fatal stroke) compared with placebo in a standard‐of‐care setting.[15](#dom13082-bib-0015){ref-type="ref"}

Baseline characteristics, although similar across the 3 treatment groups, differed slightly from the global SUSTAIN trials. In this trial population, baseline body weight and BMI were markedly lower than in participants from various ethnic groups in the global trials, reflecting an overall leaner population.

Furthermore, more marked reductions in HbA1c were reported in this trial than in the SUSTAIN 1 to 5 trials.[10](#dom13082-bib-0010){ref-type="ref"}, [11](#dom13082-bib-0011){ref-type="ref"}, [12](#dom13082-bib-0012){ref-type="ref"}, [13](#dom13082-bib-0013){ref-type="ref"}, [14](#dom13082-bib-0014){ref-type="ref"} The reasons for this difference between the present trial and SUSTAIN 1 to 5 are unclear; however, these results are in line with a recent meta‐analysis in which GLP‐1 analogues were associated with greater HbA1c reductions and a higher proportion of participants achieving HbA1c target ≤7% in Asian (including Japanese) vs non‐Asian populations.[39](#dom13082-bib-0039){ref-type="ref"}

Participants in this trial had a mean baseline diabetes duration of 8.0 years, similar to the global SUSTAIN 2 trial (6.6 years), but early initiation of treatment may be beneficial in Asian people to provide sustained glycaemic control and avoid long‐term diabetes complications. Although body weight was reduced with semaglutide in this trial, greater reductions were reported in the SUSTAIN 1 to 5 trials (3.5--4.3 kg with semaglutide 0.5 mg; 4.5--6.4 kg with semaglutide 1.0 mg).[10](#dom13082-bib-0010){ref-type="ref"}, [11](#dom13082-bib-0011){ref-type="ref"}, [12](#dom13082-bib-0012){ref-type="ref"}, [13](#dom13082-bib-0013){ref-type="ref"}, [14](#dom13082-bib-0014){ref-type="ref"} Both baseline body weight and BMI were lower in this trial population, by \~20 kg and 7 kg/m^2^, respectively; thus, the body weight reductions of 3.3% and 5.7% with semaglutide 0.5 and 1.0 mg, respectively, should be considered in this context. It might be expected that Japanese participants would lose less body mass overall than a heavier and/or obese cohort, as \~80% of weight lost with semaglutide treatment is fat mass.[40](#dom13082-bib-0040){ref-type="ref"} This, together with the influence of the Japanese diet, may have affected the overall change in body weight in this trial.

These efficacy results might also be considered in the context that, in East Asia, T2D is characterized by significant β‐cell dysfunction with less adiposity and less insulin resistance than in Western populations. Consequently, incretin‐based drugs may show more efficacy in Asian populations, mostly because of amelioration of β‐cell dysfunction.[41](#dom13082-bib-0041){ref-type="ref"}, [42](#dom13082-bib-0042){ref-type="ref"}

The open‐label design of this trial is a limitation, increasing the risk of bias. The relatively short trial duration is also a limitation, as the full potential of semaglutide with regard to durability, efficacy and safety may not have been observed over 30 weeks. In addition, approximately three‐quarters of the total trial population was male and, as such, may not accurately reflect the T2D population in Japan. Differential results between men and women with T2D, however, would not be expected. Furthermore, the authors acknowledge that GLP‐1 RAs are not usually considered for monotherapy; neither is sitagliptin the most frequently used monotherapeutic oral agent in Japan. Thus, in clinical practice, both semaglutide and sitagliptin would probably be given in combination with metformin, and the applicability of the results should be interpreted in this context, whereby the treatment regimens described may not reflect mainstream practice in the T2D population in Japan. Nevertheless, the SUSTAIN programme as a whole covered a broad spectrum of patients with T2D[10](#dom13082-bib-0010){ref-type="ref"}, [11](#dom13082-bib-0011){ref-type="ref"}, [12](#dom13082-bib-0012){ref-type="ref"}, [13](#dom13082-bib-0013){ref-type="ref"}, [14](#dom13082-bib-0014){ref-type="ref"}, [15](#dom13082-bib-0015){ref-type="ref"}, [16](#dom13082-bib-0016){ref-type="ref"}, [17](#dom13082-bib-0017){ref-type="ref"} ; for example, SUSTAIN 2, which included patients from Japan, investigated semaglutide vs sitagliptin as an add‐on to metformin.[11](#dom13082-bib-0011){ref-type="ref"} It should be noted that, in line with regulatory requirements, this trial was designed to assess these treatments as monotherapy, in order to investigate the safety and efficacy of each in isolation. Finally, the collection of body composition data would have been useful, to clarify whether the observed body weight loss with semaglutide was caused by loss of fat or lean body mass. A recently published study involving semaglutide treatment in obese participants has, however, demonstrated that semaglutide is associated with a 3‐fold greater loss of fat over lean body mass compared with placebo.[40](#dom13082-bib-0040){ref-type="ref"}

Despite these limitations, the significant reductions in HbA1c and body weight observed in this trial indicate the potential for semaglutide as a treatment option in Japanese participants with T2D. This is important given that many other treatments are either weight‐neutral or associated with weight gain.[43](#dom13082-bib-0043){ref-type="ref"}, [44](#dom13082-bib-0044){ref-type="ref"}, [45](#dom13082-bib-0045){ref-type="ref"}

In conclusion, in Japanese participants with T2D, more TEAEs were reported with semaglutide (0.5 and 1.0 mg) than with sitagliptin, but semaglutide was well tolerated, with a safety profile similar to that of other GLP‐1 RAs. Semaglutide had a greater effect on glycaemic control, body weight reduction and other efficacy variables vs sitagliptin 100 mg monotherapy.
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